Biphasic modulation of acetaminophen bioactivation and hepatotoxicity by pretreatment with the interferon inducer polyinosinic-polycytidylic acid.
Interferons and interferon induction can inhibit cytochromes P-450 and reduce the bioactivation and hepatotoxicity of acetaminophen. However, since P-450 inhibition often is followed by P-450 induction, which would enhance acetaminophen hepatotoxicity, the possibility of a biphasic modulation of acetaminophen hepatotoxicity by interferons was investigated. Outbred male CD-1 mice of various ages, and young inbred male C57BL/6 mice were given the interferon inducer, polyinosinic-polycytidylic acid (Poly I-C), 10 mg/kg intraperitoneally, followed 1 to 48 days later by a single dose of acetaminophen, 300 to 450 mg/kg intraperitoneally. Hepatotoxicity was assessed by the peak plasma concentration of alanine aminotransferase (ALT) occurring between 0 and 48 hr after acetaminophen treatment. Poly I-C inhibited the hepatotoxicity of acetaminophen given within 8 days, with maximal inhibition between 1 and 4 days. Conversely, a maximal 7-fold enhancement of ALT concentration was observed in CD-1 mice when 300 mg/kg of acetaminophen was given 32 days after Poly I-C (P less than 0.05). In the C57BL/6 strain, Poly I-C inhibited the hepatotoxicity of acetaminophen when given within 16 days, whereas a maximal 20-fold enhancement of ALT concentration was observed when 300 mg/kg of acetaminophen was given 24 days after Poly I-C (P less than 0.05). The mechanism of toxicologic enhancement was examined in male C57BL/6 mice using the same treatment regimen. Biochemical assessment of hepatotoxicity was confirmed by detailed histologic evaluation. Plasma concentrations of acetaminophen and metabolites were determined by high-performance liquid chromatography. Acetaminophen bioactivation was quantified by production of the glutathione-derived cysteine and mercapturic acid conjugates of acetaminophen. Poly I-C pretreatment produced a 5-fold increase in acetaminophen-induced ALT release (P less than 0.05), which correlated with histologic evidence of centrilobular necrosis. Poly I-C pretreatment produced respective 3-fold and 1.3-fold increases in the production of cysteine and mercapturic acid conjugates (P less than 0.05), which correlated with peak ALT concentrations (cysteine, r = 0.92, P less than 0.001; mercapturic acid, r = 0.75, P = 0.006). Thus, the hepatotoxicity of acetaminophen can be inhibited when given within days after interferon induction, and conversely enhanced when given after several weeks. The toxicologic enhancement appears to be due to increased P-450-catalyzed bioactivation of acetaminophen.